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APPENDIX F

EVALUATION TO ESTABLISH BEST-BASIS INVENTORY
FOR DOUBLE-SHELL TANK 241-AW-103

An effort is underway to provide waste inventory estimates that will serve as standard
characterization source terms for the various waste management activities (Hodgson and
LeClair 1996). As part of this effort, an evaluation of available information for double-shell
tank 241-AW-103 was performed, and a best-basis inventory was established. This work,
detailed in the following sections, follows the methodology that was established by the
standard inventory task.

F1.0 CHEM AL INFORMATION SOURCES

Available composition information for tank 242-AW-103 is as follows:

® This tank characterization report (TCR) for tank 241-AW-103 provides
characterization results for the sludge from the 1989 core sampling event and the
1994 grab sampling event which provides results for the supernatant. Tal :4-3
in this TCR summarizes the results from the statistical analysis of data from both
sample events.

* Teats (1982) provides characterization data on the double-shell slurry feed (DSSF)
heel in tank 241-AW-103.

e Schofield (1991) provides tank content estimates based on a reconciliation of
flowsheet records, process tests, and the 1989 core sample.

® The Hanford Defined Waste (HDW) model document (Agnew et al. 1997)
provides tank content estimates derived from the HDW model, in terms of
component concentrations and inventories.

F2.0 COMPARISON OF COMPONENT INVENTORY VALUES "™

Sample-based inventories derived from analytical concentration data, and HDW model
inventories (Agnew et al. 1997), are compared in Tables F2-1 and F2-2.
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F3.0 COMPONENT INVENTORY EVALUATION

F3.1 CONTRIBUTING WASTE TYPES

Tank 241-AW-103 first received double-shell slurry feed (DSSF) in 1980 from 242-A
Evaporator Campaigns 80-8, 80-10, and 81-1. The DSSF from campaigns 80-10 and 81-1
were initially sent to other tanks where solids were allowed to settle before being transferred
to tank 241-AW-103. After most of the DSSF supernatant was pumped out of tank
241-AW-103, leaving a DSSF heel, tank 241-AW-103 began receiving neutralized cladding
removal waste (NCRW) from the plutonivm-uranium extraction (PUREX) Plant. Tank
241-AW-103 continued to receive transfers of NCRW from 1983 through 1988. Recently,
tank 241-AW-103 has received small amounts of miscellaneous PUREX wastes with low
solids content.

The HDW modc (Agnew et al. 1997) estimates that 2.08 E+07 L of CWZr2 was sent
to the two NCRW waste tanks '41-AW-103 and 241-AW-105). The PUREX Flowsheet for
Reprocessing N Reactor Fuels HO 182) and fuel discharge records indicate that 1.74
E+07 L of NCRW was transferred (3920 MTU processed at 4,427 L/MTU). Schofic |
(1991) indicates that the waste volume may have been slightly higher (1.87 E4+Q7L),

Expected solids in waste

Agnew et. al, (1997): Zircaloy' decladding waste (CWZr2) (Referred to in this report
as NCRW). '

F3.2 EVALUATION OF TECH CAL FLOWSHBEET INFORMATION

The waste composition of R from flowsheets and process knowledge are provided
in Table F3-1 along with the compara ¢ HDW stream from Agnew et al. (1997) and e -
DSSF composition for the 80-8 242A Evaporator Campaign (Teats 1982). The flowsheet
composition is taken from Schofi 1(1991). Schofield used the PUREX Flowsheet for
Reprocessing N Reactor Fuels (RHO '82) plus his knowledge of the process as it actually
operated to develop his composition. e adjusted some flowsheet values, e.g. NaOH which
was frequently added in excess for i« ralization. He also included estimates of actini s
and fission products in addition t corrosion products, i.e., Fe, Cr, and Ni. The source of
the HDW model composition is unknown.

1Zircaloy is a registered trademark of Teledyne Wah Chang, Albany, Oregon.
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F3.2.1 Predicted Waste Inventories

Because of the many observed differences among the inventory values in Table F2-1
and F2-2 an evaluation was perf e to help identify potential errors and/or missing
information that could influence the sample-based inventories and/or the inventories estimate

by the HDW model. Reference es, based on a set of simplified assumptions, were
established and compare with 1 - and HDW-based inventories. The fi wing
assumptions and observations w o generate these reference inventories:

® The volume of NC ¥ sent to underground storage is 1.74 E+07 L based on the
PUREX Flowsheet for Pr :ssing N Reactor Fuels. This volume is based on the
flowsheet and the wastes © cessed and corresponds to the flowsheet chemical
concentrations. -

¢ Tank waste mass is ¢ ulated using a specific gravity of 1.43 for the sludge,
1.00 for the supernatant and the volumes listed in Hanlon (1997).

Supernate volume: 564L (149 Kgal)
Sludge volume: 1,374L (363 Kgal)

e The NCRW waste stream : 1 DSSF from the 80-8 242-A Evaporator campaign
contributed to sludge formation.

e No radiolysis of NO; to M  and no addition of NO, to the waste for corrosion
purposes are factored into s assessment.

* All Fe and Zr precipitate.
e Cr, F, K, Na, Ni, an OH partition between the liquid and solid phases.

* All NO, and NO, rem:  dissolved in the interstitial liquid and supernatant.
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The NCRW sludge inve: i sected for the five analytes based on the NCRW
flowsheet can then be caler t  ai mpared to the HDW model and sample-based
inventories (Table F3-5).

Table F3-5. Comparison of . 241-AW-103 Sludge Layer Inventory Estimates

Zr 167 116 200

Fe 1.59 27.9 1.58

32.9° 10.3 21.9

F I 138 . 117
OH 16.1° ' NA¢ 21

HDW = Hanford Defined e
NCRW = Neutralize clad removal waste
CWZr2 = HDW model designation for NCRW

4 Table F-2

® Agnew et al. (1997).

¢Due to the use of sample n the determination of the partition factors, these
estimates are not entirely indepe of the sample inventory estimate. Table F3-2

multiplied by partition factor.

4The total hydroxi . reported by the HDW model would not be comparable to the
free hydroxi predicted from the ] RW flowsheet or waste samples.

Sludge inventories calculated . the flowsheet agree more closely to-the sampling
results than the HDW model does. . zirconium and iron inventories predicted from the
PUREX flowsheet in particular are ach better match for the sampling inventory estimate

than the HDW model prec tio  The results tend to validate the sample-base inventory
estimate.

F3.3 PREDICTED SUPERNAT N COMPONENT INVENTORIES

Sample-based inventories for = supernatant in tank 241-AW-103, derived from the

1994 sampling event and the HDW  del superpatant estimates, are compared in
Table ¥3-6.
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Table F4-6. Best-Basis In  tory Estimates for Radioactive Components in
Tank 241-AW-103 Decayed January 1, 1994 (Effective November 30, 1996). (2 Sheets)

B1p, 2.07 E-05 M
227y 2.81 E-05 M
w3y 0.00282 M
oy 0.0051 M
B4 6.73 M
w3y 0.256 M
ey 0.554 M
2INp <0.882 S
Bipy 44.2 S
zy 4.62 M
25140py 1,350 s
Z 238 S
uipy 17,000 M
"Cm 0.134 M
22py 0.0635 M
234 m 0.00822 M
»Cm | 0.0225 | M
4Cm 0.150 M

1S = Sample-based
M = Hanford Defined ‘aste model-based (Agnew et al. 1997)
E = Engineering assessm¢ -  ed.
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- Watrous, R. A., and D. W. Woo! , 1997, Activity of Fuel Batches Processed Through
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